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(57) ABSTRACT

A system and method for activating electromechanical sys-
tems ol a vehicle may include at least one antenna coupled to
a vehicle and configured to receive wireless communications
signals. At least one microphone may be coupled to the
vehicle and configured to recerve sounds external to the
vehicle. A control unit may be in communication with the
antenna(s) and be configured to receive the wireless commu-
nications signals. A voice recognition system may be in com-
munication with the microphone(s). A transponder/keyiob
may be utilized to determine when a user 1s locally external to
the vehicle and, 1n response to determiming that the user 1s
locally external to the vehicle, the microphones may be polled
to receive a voice command from the user to activate an
clectromechanical system.

15 Claims, 3 Drawing Sheets
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SYSTEM AND METHOD FOR ACTIVATING
VEHICULAR ELECTROMECHANICAL
SYSTEMS USING RF COMMUNICATIONS
AND VOICE COMMANDS RECEIVED FROM
A USER POSITIONED LOCALLY EXTERNAL
TO A VEHICLE

BACKGROUND

Designers of vehicles have embraced technology 1n recent
years. Some of the technologies that have been incorporated
into vehicles include electromechanical systems, such as
automatic liftgates and sliding doors, remote control tran-
sponder/keylobs, airbags, wireless remote starters, voice acti-
vated telephones and sound systems, and so forth. Many of
these technologies improve safety, while others improve con-
venience for users. In many cases, consumers of vehicles are
as much or more concerned about technology included 1n

cach vehicle than performance of the actual vehicle.

SUMMARY

To further improve conveniences of vehicles, the principles
of the present invention incorporate wireless communica-
tions and voice communications external to a vehicle to acti-
vate electromechanical systems of the vehicle. By using both
wireless communications, such as passive, active, and/or
semi-passive transponder/keyiobs incorporated into tran-
sponder/keylobs, and voice recognition systems, safety and
security 1s provided by preventing unauthorized or undesired
activation of the electromechanical systems.

One embodiment of a system for activating electrome-
chanical systems of a vehicle may include at least one antenna
coupled to a vehicle and configured to recerve wireless com-
munications signals. At least one microphone may be coupled
to the vehicle and configured to recerve sounds external to the
vehicle. A control unit may be in communication with the
antenna(s) and be configured to receive the wireless commu-
nications signals. A voice recognition system may be 1n com-
munication with the microphone(s). A transponder/keyiob
may be utilized to determine when a user 1s locally external to
the vehicle and, 1n response to determining that the user 1s
locally external to the vehicle, the microphones may be polled
to recerve a voice command from the user to activate an
clectromechanical system.

One method for activating electromechanical systems of a
vehicle may include determining that a user 1s locally external
to a vehicle. A voice recognition system may be activated in
response to determiming that the user 1s locally external to the
vehicle. In response to receiving a voice command from the
user external to the vehicle, an electromechanical system of
the vehicle may be activated.

An embodiment of a vehicle may include a vehicle body
and at least one microphone coupled to the vehicle body,
where the microphone(s) may be configured to receive
sounds external to the vehicle body. At least one antenna may
be coupled to the vehicle body and configured to receive
wireless commumnications signals. A control unit may be dis-
posed within the vehicle body and be in communication with
the antenna(s). A voice recognition system may be 1 com-
munication with the microphone(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[lustrative embodiments of the present invention are
described in detail below with reference to the attached draw-
ing figures, which are incorporated by reference herein and
wherein:
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FIG. 1 1s an illustration of an exemplary vehicle that
enables a user to activate electromechanical systems using

voice commands locally external to the vehicle;

FIG. 2 1s a block diagram of an exemplary electrical system
that enables a user to control electromechanical systems
when the user 1s locally external from a vehicle;

FIG. 3 1s a flow diagram of an exemplary process for a user
to control electromechanical systems of a vehicle utilizing the
principles of the present invention; and

FIG. 4 1s a flow diagram of an exemplary process for
controlling electromechanical systems of a vehicle from a
voice command received locally external to the vehicle.

DETAILED DESCRIPTION

FIG. 1 1s an illustration of an exemplary vehicle 100 that
enables a user to activate electromechanical systems using
voice commands locally external to the vehicle 100. The
vehicle 100 includes a vehicle body 102 that defines the
vehicle 100. For the purposes of this description, the vehicle
body may include any structure or component of the vehicle
100, including roof, sidewalls, doors, windows, bumpers,
seats, mirrors, and any other physical feature of the vehicle
100.

A radio frequency (RF) system 104 may include an RF
base station 106 that 1s configured to transmit and receive RF
frequency signals. The RF base station 106 may be config-
ured as a single unit or multiple units. The RF base station 106
may be 1n communication with one or more RF antennas
108a-108# (collectively 108) and may be configured to trans-
mit and recerve wireless communications signals, such as RF
signals 109a-109# (collectively 109), from the vehicle 100. In
one embodiment, the RF signals 109 may be low frequency
(LF) RF signals. The (LF) RF signals may range between
approximately 18 kHz and approximately 150 kHz, for
example. The RF antennas 108 may be dipole, conic, or other
shaped antennas. The RF antennas 108 may each be the same
or different shape to generate the same or different shaped
antenna patterns 110a-110#n (collectively 110), respectively.
The antenna patterns 110 may be directional or omni-direc-
tional. In one embodiment, communication paths 112q-112x
(collectively 112) between the RF antennas 108 and RF base
station 106 may be hardwired or wireless. A wireless com-
munication path may use Bluetooth or any other communi-
cation protocol. A hardwired communication path may use a
conventional vehicular bus architecture, such as CAN, LIN,
or J1850. Alternatively, a non-standard vehicular bus archi-
tecture may be utilized.

In addition to the RF antennas 108, the RF base station 106
may be in communication with one or more microphones
114a-114n (collectively 114) configured to receive sounds
locally external to the vehicle. In one embodiment, at least
one other microphone (not shown) may be positioned with the
vehicle to provide added convenience to users to control
clectromechanical systems of the vehicle. The microphones
114 may be configured to operate over a frequency range that
includes speech or voice frequencies, as understood 1n the art.
The microphones 114 may be in communication with the RF
base station 106 via communication paths 116a-116# (col-
lectively 116). The communication paths 116 may be hard-
wired or wireless. In one embodiment, the communication
paths 112 and 116 use the same bus. Alternatively, a different
bus and/or communications protocol may be utilized for the
microphones 114 than the RF antennas 108. Each of the
microphones 114 may be the same or diflerent and operate to
have the same or different coverage patterns 118-118z,
respectively.
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The RF antennas 108 may be coupled to the vehicle body in
any manner and be positioned to have antenna patterns 110
that partially or completely surround the vehicle 100. The RF
base station 106 may be configured with a gain to cause the
antenna patterns 110 to be constant or variable based on
manufacturer and/or user settings. Similarly, the RF base
station 106 may be configured with a gain for the coverage
patterns 118 to be constant or vary. It should be understood
that the number of antennas 108 and microphones 114 may be
the same or different and vary depending on the size, model,
type, or any other difference between vehicles produced by
one or more vehicle manufacturers. It should further be
understood that the vehicle may be any motor, rail, aircraft, or
watercrait vehicle that 1s consumer, commercial, or military.

As further shown 1n FIG. 1, a transponder/keyiob 120 may
be used to communicate with the RF base station 106 via the
RF antennas 108. The transponder/keyiob 120 may be incor-
porated into a transponder/keyiob, as understood 1n the art. In
one embodiment, the transponder/keyiob 120 1s a passive
transponder/keyfob (e.g., radio frequency identification
(RFID) tag) that responds to receiving one of the RF signals
109 that operate as a detection signal from the RF base station
106 when 1n a local range (i.e., within one of the antenna
patterns 110) of the vehicle 100. The transponder/keyiob 120
may generate and communicate at least one authorization
code(s) 122 that identifies the transponder/keyiob 120 as
being associated with the RF base station 106 and/or vehicle
100. Alternatively, the transponder/keyiob 120 may be an
active device that enables active RF communication with the
RF base station 106. Generally, an active transponder/keyiob
120 may 1nclude a power source for powering an integrated
circuit contained within the transponder/keyifob 120 and
transmitting a signal back to the RF base station 106. The
desired distance of operation of the transponder/keyiob 120
to the RF base station 106 may be relevant 1in determiming,
whether to use a passive or active transponder/keyiob 120, as
known to those skilled 1n the art. In addition, semi-passive
transponder/keyfob 120 may be used to power a microchip,
but not the return signal to the RF base station 106.

The RF base station 106, RF antennas 108, and micro-
phones 114 may be designed and configured to cause the
antenna patterns 110 and coverage patterns 118 to overlap
and cover the same or similar areas. By covering the same or
similar areas, a user who enters an antenna pattern 1105 will
know that the microphone 114¢ with the respective coverage
pattern 118¢ will recerve his or her voice command. By the
antenna patterns 110 and coverage patterns 118 having the
same or similar areas, a determination that a user 1s locally
external to the vehicle 100 can be made when the transponder/
keyiob 120 1s within an antenna pattern 110 and, more defini-
tively, when a voice command 1s received from the user.

FI1G. 2 1s a block diagram of an exemplary electrical system
200 that enables a user to control electromechanical systems
when the user 1s locally external from a vehicle. The electrical
system 200 may include a control unit 202 and voice recog-
nition system 204. In one embodiment, the control unit 202
and voice recognition system 204 are separate devices. Alter-
natively, the control unit 202 and voice recognition system
204 may be combined 1n a single device. The control unit 202
may include an RF base station 206 that operates to transmut,
receive, and process RFE signals 208 via antennas 210a-2107
(collectively 210). Alternatively, the RF base system 206 may
be a device external from the control unit 202. The control
unit 202 may further include a processing unit 212 that
executes software 214 that operates to communicate with the
RF base system 206 and voice recognition system 204. In one
embodiment, the voice recognition system 204 1s integrated
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into the software 214. In response to the control unit 202
receiving a voice command from a user locally external to the
vehicle, the control unit 202 may communicate the voice
command to the voice recogmition system 204, which, 1n
response, may communicate a command notification signal
215, 1n erther a digital or analog format, to the control unit
202, and, more specifically, the processing unit 212 to
respond accordingly.

An I/Ounit 216 may be 1n commumnication with the RF base
station 206 and/or processing unit 212 and be configured to
communicate with the antennas 210, voice recognition sys-
tem 204, and other devices, including a multiplexer 218 and
drivers 220. In an alternative embodiment, the control unit
202 may 1nclude the multiplexer 218 and/or drivers 220.

The multiplexer 218 may be configured to communicate
with microphones 222a-222n (collectively 222). As
described with respect to FIG. 1, the microphones 222 may be
configured such that sounds are collected external to a vehicle
by the microphones 222. To minimize wiring, power, and
controller 1mputs, the multiplexer 218 may operate to indi-
vidually and selectively collect sounds from each of the
antennas 210. The drivers 220 may include power circuitry
that 1s configured to receive control signals 224, either digital
or analog, and drive electromechanical systems 226a-226#
(collectively 226). Although described as being electrome-
chanical, for the purposes of this description, the electrome-
chanical systems 226 may alternatively be exclusively elec-
trical, wireless, optical, clectro-optical,
optoelectromechanical (e.g., fiber optic to electromechani-
cal). In other words, the electromechanical systems 226 may
be any system of a vehicle that the control unit 202 1s config-
ured to control 1n response to a user providing a voice coms-
mand.

In operation, the control unit 202 may be configured to
control operation of the RF and electromechanical systems of
the vehicle. The processing unit 212 being in communication
with the RF base station 206 and voice recognition system
204 may be configured to process or manage processing of
signals being recerved locally external to the vehicle and drive
appropriate electromechanical systems 1n response, as
described with regard to FIGS. 3 and 4.

FIG. 3 1s a flow diagram of an exemplary process 300 for a
user to control electromechanical systems of a vehicle utiliz-
ing the principles of the present invention. The process 300
starts at step 302, where a voice recognition system may be
activated 1n response to determining that a user 1s locally
external to a vehicle. In determining that the user 1s locally
external to the vehicle, a control unitmay emit an RF signal to
cause a transponder/keyiob that may be carried, 1n a pocket,
hand, or otherwise, by a user to passively respond and be
detected. To avoid undesired or unauthorized activation of the
voice recognition system, the transponder/keyiob may gen-
erate and communicate one or more authorization code(s)
that a control unit recognizes as being associated with the
respective vehicle. By using passive detection of the tran-
sponder/keyiob, the user 1s provided with a sense of conve-
nience. As an alternative, the vehicle may have a keypad for
receiving a code or password or a sensor to identify a user
such that the user being locally external to the vehicle may be
determined.

To minimize power, the control unit may be maintained 1n
a “sleep mode” and may “wake up” and actively determine
whether a passive transponder/keyiob 1s local to the vehicle
through use of one or more antenna. By using passive detec-
tion of the transponder/keyiob, the user 1s provided with a
sense of convenience. Alternatively, the control unit may
receive an active communication from an active transponder/
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keyiob, but with a short range so that a user 1s within range of
the speakers to hear his or her voice commands.

At step 304, 1n response to receving a voice command
from a user external to the vehicle, an electromechanical
system may be activated. One or more voice commands may
be available to a user 1n controlling electromechanical sys-
tems of the vehicle. For example, the voice command(s) may
include “open decklid,” “close decklid,” “unlock doors,”
“lock doors,” “open liftgate,” “open sliding door,” “open win-
dows,” “close sliding door(s),” “turn on alarm,” “turn off
alarm,” “start vehicle,” “turn off vehicle,” and any other voice
command that the manufacturer may desire. In one embodi-
ment, the system may be user programmable such that the
user may create voice commands to control the electrome-
chanical systems. An audible sound, such as one or more
beeps and/or a synthesized voice, may be generated in
response to a voice command being correctly recerved. Simi-
larly, a different sound may be generated in response to a
voice command being improperly received. Further, a visual
indicator may be used with or in place of an audible sound.
Some exemplary visual indicators include: light emitting
diodes, lamps, bulbs, and the like.

FI1G. 4 1s a flow diagram of an exemplary process 400 for
controlling electromechanical systems of a vehicle from a
voice command recerved locally external to the vehicle. The
process 400 1s a more detailed process than that shown 1n FIG.
3. In addition, the process 400 may be performed using the
system configurations of either or both FIGS. 1 and 2. The
process 400 starts at step 402. Two sub-processes, passive low
frequency sub-process 404 and voice activation sub-process
406, are utilized to securely enable a user to operate the
clectromechanical systems. The passive low frequency sub-
process 404 starts at step 408, where the passive low 1Ire-
quency sub-process 404 wakes-up. As previously described,
the control unit may operate 1n a low power mode, where
processors and other electrical devices may be set to low
power or sleep modes to conserve power. Once awake, the
control unit operates to determine whether a transponder/
keyiob 1s locally external to the vehicle at step 410. In being,
locally external to the vehicle, a determination 1s made as to
whether the transponder/keyiob 1s within an antenna pattern
of an RF antenna. If a transponder/keyiob 1s not determined to
be locally external to the vehicle, then the process 400 con-
tinues at step 412, where the control unit 1s returned to a low
power mode or sleep mode. At step 414, the process 400 waits
for a predetermined time period before waking up again at
step 408. For example, the predetermined time period may be
one second, three seconds, or any other time period.

If 1t 1s determined at step 410 that a transponder/keyiob
which 1s synonymous to the user, 1s locally external to the
vehicle, then the process 400 continues at step 416, where one
or more authorization code(s) are recerved from the transpon-
der/keyiob. At step 418, a determination 1s made as to whether
the authorization code(s) are authorized. If not, then the pro-
cess 400 continues at step 412 to return the system to a low
power mode. Otherwise, voice activation sub-process 406
starts at step 420, where voice activation operating on a voice
recognition system may be woken up. In waking up, one or
more visual and/or audible indicators may notity the user that
the voice recognition system 1s active. At step 422, one or
more microphones may be polled. If the antennas are aligned
or otherwise associated with the microphones (e.g., rear
antenna and rear microphone), then the microphone associ-
ated with the antenna that recerved an RF signal from the
transponder/keyfob may be polled or polled first. At step 424,
a determination may be made as to whether voice activation
times out after a predetermined time period (e.g., five sec-
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onds). If the voice activation 1s timed out, then the process
continues at step 426, where voice activation 1s deactivated.
The process 400 continues at step 412.

IT at step 424 the voice activation 1s not timed out and a
voice command 1s determined not to be received at step 428,
then the process returns to step 422, where the microphones
may continue being polled. If a voice command 1s recerved, a
determination 1s made at step 430 as to whether the voice
command 1s a valid voice command. If not, the process 400
returns to step 422 to poll the microphones again. IT 1t 1s
determined at step 430 that a valid voice command was
received, then at step 432, an appropriate command 1s trig-
gered to cause an electromechanical system to be activated.
The process 400 continues at step 426, where the voice acti-
vation 1s deactivated. It should be understood that the process
400 1s exemplary and that alternative or additional steps may
be performed and be within the scope of the principles of the
present invention.

The previous detailed description of a small number of
embodiments for implementing the invention 1s not intended
to be limiting 1n scope. One of skill 1n this art will immedi-
ately envisage the methods and variations used to implement
this invention 1n other areas than those described in detail. The
tollowing claims set forth a number of the embodiments of
the invention disclosed with greater particularity.

What 1s claimed 1s:

1. A system for activating electromechanical systems of a
vehicle, said system comprising:

at least one antenna coupled to a vehicle and configured to
receive wireless communications signals;

at least one microphone coupled to the vehicle and config-
ured to recerve sounds external to the vehicle;

a control unit 1n communication with said at least one
antenna and configured to receive the wireless commu-
nications signals, wherein the control unit includes pro-
gramming instructions for operation in two modes, the
two modes imncluding sleep mode and wake up mode; and

a voice recognition system in communication with said at
least one microphone, wherein the at least one antenna
includes of antennas and the at one microphone includes
plurality of microphones, and wherein the plurality of
antennas are arranged such that antenna coverage pat-
terns overlap microphones coverage patterns of the plu-
rality of microphones and each of the antenna coverage
patterns 1s associated with a microphone of the plurality
of microphones.

2. The system according to claim 1, further comprising a
transponder/keyifob configured to generate a wireless com-
munications signal in response to recerving a detection signal
communicated by said control unit via said at least one
antenna.

3. The system according to claim 2, wherein said transpon-
der/keyiob 1s further configured to generate and communi-
cate at least one authentication code.

4. The system according to claim 2, wherein said control
unit 1s configured to transmit a low frequency signal and, in
response to said transponder/keyiob being within range of the
low frequency signal, receitve a response signal from the
transponder/keyiob of the low frequency signal.

5. The system according to claim 1, wherein said control
unit 1s further configured to activate said voice recognition
system 1n response to determining that a wireless communi-
cations signal has been recerved.

6. The system according to claim 5, wherein said voice
recognition system 1s configured to determine 1f a valid voice
command 1s recerved by said at least one microphone.
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7. The system according to claim 6, wherein said voice
recognition system 1s further configured to generate and com-
municate a command notification signal to said control unit in
response to determining a voice command, and wherein said
control unit 1s further configured to generate a command
signal to command an electromechanical system to activate.

8. The system according to claim 1, further comprising a
multiplexer coupled to said at least one microphone.

9. The system according to claim 1, wherein said voice
recognition system 1s part of said control unait.

10. The system according to claim 1, wherein said control
unit 1s configured to; recerve a notification signal indicative of
said at least one antenna receiving a wireless communication
signal;

receive voice signals representative of a voice command to

activate an electromechanical system;

determine voice command recerved:;

generate a command signal based on the voice command;

and

communicate the command signal to the electromechani-

cal system to cause the electromechanical system to
activate.

11. A method for activating electromechanical systems of a
vehicle, said method comprising:

determining that a user 1s locally external to a vehicle;

activating a voice recognition system 1n response to deter-

mining that the user 1s locally external to the vehicle, the
voice recognition system including a plurality of anten-
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nas and a plurality of microphones, the plurality of
antennas arranged such that antenna coverage patterns
overlap microphones coverage patterns of the plurality
of microphones and each of the antenna coverage pat-
terns 1s associated with a microphone of the plurality of
microphones;

determining what microphone will recerve a voice com-

mand from the user based on the antenna coverage pat-
tern the user 1s located 1n; and

in response to receiving a voice command from the user

external to the vehicle, activating an electromechanical
system of the vehicle.

12. The method according to claim 11, wherein determin-
ing that the user 1s locally external to the vehicle includes:

transmitting an RF signal from the vehicle; and

recerving a response signal indicative of a user being within

an antenna pattern of the antenna coverage patterns.

13. The method according to claim 12, wherein recerving
the response signal 1includes receiving at least one authenti-
cation code.

14. The method according to claim 11, wherein determin-
ing that a user 1s locally external to the vehicle includes
receiving an RF signal from a passive transponder/keyiob.

15. The method according to claim 11, further comprising
multiplexing sound signals from a plurality of microphones
configured to receive sounds external to the vehicle.
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